Osteosarcomas are primary malignant tumors that are characterized by the production of osteoid or immature bone. However they are the most common primary malignant tumor of bone in adolescents and young adults, the diagnosis of osteosarcoma is often delayed. It is because of the rarity of population, the variety of findings, nonspecific symptoms and so on. A 46-year-old male patient had left knee pain for 3 months without any symptoms in his right knee. At a nearby clinic, X-ray of his healthy side was taken by chance. The irregular bone formation was however seen in the metaphysis of the distal femur with spreading into the soft tissues. No abnormal findings were pointed out at his left side knee. A diagnosis of pleomorphic sarcoma was made by incisional biopsy. Pulmonary CT showed multiple nodules which were considered as multiple lung metastases. He was diagnosed as right femoral sarcoma, clinical stage IV (T1N0M1a) by TNM classification. He underwent preoperative chemotherapy, followed by limb-saving operation. No preoperative complaints were found in his left knee. Final diagnosis of surgically resected specimen was osteoblastic osteosarcoma which showed neoplastic osteoid formation within pleomorphic malignant cells. However, osteosarcomas occurred in adult populations are sometimes occurred as a secondary neoplasms, he had a history of diabetes but no other medical history, such as radiation therapy for a solid cancer, Paget's disease, other benign bone lesions or inherited conditions. As far as our knowledge, we believe that this is a first case report of asymptomatic incidental osteosarcoma.
Introduction
Osteosarcomas are uncommon malignant bone tumors, which are characterized by the production of osteoid or immature bone by the malignant cells. The incidence has a bimodal distribution with peaks in early adolescence and in elderly.
In children, osteosarcomas account for approximately 3 percent of childhood cancers overall. The peak incidence is during the adolescent growth spurt.
In adults, osteosarcomas are often considered as secondary neoplasms. About one-third of osteosarcomas in adults arise in a background of Paget's diseases of bone or previous cancer. Several risk factors of osteosarcoma in adults are recognized, such as Paget's disease, inherited conditions, benign bone tumor, and prior irradiation or chemotherapy.
Almost all osteosarcoma patients complain of symptoms related to their lesion at the first medical visit. Physical findings are regional pain, palpable mass, restricted movement of joint and others. A previous study about complaints of malignant bone tumors reported that 85% patients had pain related strain, 21% had pain at night, 47% had the onset of symptoms related to minor trauma and 39% had a palpable mass.
We experienced a rare case of asymptomatic osteosarcoma who was diagnosed accidentally. Here, we report a rare case of incidental osteosarcoma.
Case Report
A 46-year-old man was referred to our hospital because of irregular bone formation in his right femur.
He did not suffer any pain until 7 months before hospital admission, due to his left knee pain. He had not visited a medical institution for 6 months because he had no difficulties in daily life. He saw his primary care provider half a year after the pain had begun. He reported left knee pain, but no symptoms in his right leg. A radiograph of his healthy side, the right knee, was taken by mistake. The result showed irregular bone formation in the right femur. However, no symptoms such as palpable mass, atrophy of muscle, fever and weight loss were found.
His medical history included only diabetes mellitus, without history of benign bone lesion, Paget's disease, inherited conditions, and prior irradiation or chemotherapy. He had no family history of malignancy.
His vital signs were within normal limits with a blood pressure of 122/87 mmHg, a pulse of 82 beats per minute, a temperature 36.8˚C, and a room air oxygen saturation of 99%. The weight was 104.6 kg, height 165.2 cm, and body mass index 38.3. Physical examination showed normal conditions other than left knee pain. The serum alkaline phosphatase level was not high (294U/l), and the levels of total protein, albumin, lactate dehydrogenase, blood urea nitrogen, sodium, potassium, chloride and C-reactive protein were within normal limits. Liver and renal function were normal. According to the screening tests, the serum levels of tumor markers, including carcinoembryonic antigen, squamous cell carcinoma antigen, pro gastrin-releasing peptide and cytokeratin 19 fragment were not high. The complete blood count was normal. The activated partial-thromboplastin time, the prothrombin time and the international normalized ratio were within normal range.
His leg radiograph revealed irregular bone formation in the metaphysis of the distal femur, which spread to soft tissues (Figure 1 ). There were no abnormal findings in the left side. Magnetic resonance imaging (MRI) showed that a mass occupied the same part of the right femur (2.7 cm and 3.1 cm and 3.0 cm in diameter) where the irregular bone formation was seen on the radiograph, and that soft tissues around the lesion were edematous (Figure 2) . Bone scintigraphy showed an abnormal uptake on the distal part of the right femur (Figure 3 ). Computed tomography (CT) revealed an indistinct osteolytic lesion in the medial distal femoral metaphysis with erosion of cortex and solid periosteal reaction (1.7 cm and 4.0 cm and 2.8 cm in diameter) (Figure 4) . Pulmonary CT showed multiple masses of various sizes but no lymphadenopathy was found ( Figure 5 ). Incisional biopsy was done, and the lesion was diagnosed as pleomorphic sarcoma.
He had received neoadjuvant chemotherapy, combination with cisplatin and adriamycin. After one course of the regimen, he could not continue it due to renal dysfunction. We performed extraarticular resection of the left femoral tumor and arthroplasty.
After the operation, CT showed that pulmonary metastases had increased. He received chemotherapy again. A regimen of Carboplatin caused renal dysfunction. He continued the chemotherapy, Doxorubicin and Cyclophosphamide by turns. After six courses, pulmonary CT revealed the spread of metastases. He complained of headache and diplopia, and MRI showed the multiple metastases of brain. He received radiation therapy for brain. Two years later after the operation, he died of respiratory failure caused by tumors. 
Pathological Findings

Incisional Biopsy
Histological findings of biopsy specimen showed proliferation of pleomorphic atypical spindle cells with neoplastic osteoid formation. Immunohistochemical staining of the tumor cells showed positive for desmin, alpha-smooth muscle actin (SMA), muscle-specific actin (HHF35), and focally for S100, but negative for cytokeratin(CK) AE1/3, myogenin and myogenic differentiation 1 (MyoD1). Ki67/MIB1 labeling index was over 30 percent, score 3 ( Figure 6 ). The diagnosis of osteoblastic osteosarcoma, grade 3 was made.
Resected Specimen
A surgically resected specimen showed 5.0 × 4.9 × 3.6 cm-sized tumor, located in the metaphysis of the right femur with extension around the soft tissue. The histological findings of this lesion were similar to the previous biopsy specimen, e.g. osteogenic sarcoma. The tumor composed of pleomorphic undifferentiated sarcomatous area, conventional osteoblastic osteosarcoma (grade 3 -4) and low grade fibroblastic osteosarcoma (grade 1 -2) (Figure 7) . Minute foci of chondroblastic area were also found. The sarcoma cells directly invaded to the extraskeletal connective tissue, breaking through the periosteum. There was small area of necrosis and fibrous area within the tumor.
Discussion
Patients of osteosarcoma generally have some symptoms such as pain or palpable mass [1] - [3] . This case was found although the patient did not suffer any pain on his pathological side. It is a rare case of osteosarcoma presenting as 'incidentaloma'. Widhe (2000) reported initial symptoms and clinical features in osteosarcomas [1] . According to the study, physical findings, at the first medical visit, of osteosarcomas are local tenderness (93%), palpable masses (39%), painful movement of joint (39%), limp (31%) and restricted movement of joint (23%), atrophy of muscle (5%) and fever (3%). Systemic symptoms such as weight loss, malaise and dullness are uncommon. O. Sneppen (1984) reported presenting symptoms of osteosarcoma [4] . They reported that 62 (74%) of 84 patients had regional pain, 21 patients (25%) had observed swelling, and in 4 patients (5%) a pathologic fracture was the initial sign. Thus patients generally have some disorders at their first medical visit. We have no idea why his left knee had pain instead, but perhaps he had protected his right knee unconsciously. As far as we know, there has been no report of asymptomatic osteosarcoma, but a case of Ewing's sarcoma without pain has been reported. Edwin Choy (2009) reported a case of 23-year-old male with cough and, hoarseness that had developed a month beforehospital admission [5] . He was transferred to a hospital for the symptoms and abnormalities on chest imaging. After careful examination, he was diagnosed with Ewing's sarcoma in the right iliac bone, while he did not suffer any pain or other symptoms as primary lesion. We could not find a case report of pulmonary metastasis leading to the first symptoms. However, Haga T. (2011) reported an autopsy case of extraskeletal osteosarcoma arising from the mediastinum, where the first symptoms were dyspnea and palpitation [6] .
Mayordomo JI (1993) showed neoplasm of unknown primary site(NUPS) [7] . They reviewed 1656 autopsies performed on adults in their institution from 1974 to 1990, and 43 cases of NUPS were found. As a result, clinical presentation included general deterioration (73%), digestive symptoms (58%), liver enlargement (58%), abdominal pain (56%), respiratory symptoms (45%), ascites (26%), and node enlargement (16%). Pathologic diagnoses at autopsy were: 23 adenocarcinomas (53%), 3 squamous carcinomas (5%), 5 undifferentiated carcinomas, and 12 miscellaneous tumors. There was no case of sarcoma reported.
K. Godley (2008) showed the features of patients with a malignant primary bone tumor of the femur with a pathological fracture [8] . According to the study, 26% of them were in the distal femur and the most common histological diagnoses were osteosarcoma. The median survival was 12 months.
F. Gouin (2008) reported the diagnostic difficulties about osteosarcoma over 40 years of age [9] . This showed that some patients had been referred after inadequate treatment or unsuitable surgeries.
Thus, the diagnosis of osteosarcoma in adults is difficult. In our case, if he had not diagnosed by chance, he might be misdiagnosed leading to non-optimal treatment or be diagnosed by a pathological fracture, respiratory or other symptoms after he got worse or when he suffered pathological fracture.
Mark D. Murphey (1997) pointed that conventional osteosarcoma were aggressive lesions with rapid doubling times and therefore were often large at the time of diagnosis [10] . We think that he was asymptomatic because he had no external injury triggering fracture, the lesion was relatively small and his obesity hided the mass.
Conclusions
We experienced a rare case of asymptomatic osteosarcoma. We found no report of osteosarcoma presenting as "incidentaloma". In almost all cases, osteosarcoma was not diagnosed until symptoms appeared.
The diagnosis of osteosarcoma in adult populations is difficult, and some have been misdiagnosed or diagnosed after progress unlike this case.
